Background-The presence of a conduction block at the level of the Koch triangle (KT) and the origin of the multicomponent potentials inside this area are controversial issues. We investigated the propagation of the sinus impulse into the KT and the characteristics of multicomponent potentials recorded in that area in patients with and without atrioventricular nodal reentrant tachycardia (AVNRT). Methods and Results-Thirty-two patients (16 with AVNRT, 16 without AVNRT) underwent a sinus rhythm electroanatomic mapping of the right atrium (RA). Conduction velocities in the RA and in the KT were evaluated quantitatively on activation maps and qualitatively on isochronal and propagation maps. The presence, location, and timing of different types of multicomponent potentials were evaluated. A mean of 149Ϯ44 points were sampled in the RA, whereas a mean of 79Ϯ21 points were collected inside the KT. Propagation block at the level of crista terminalis was not found in any patient, whereas slow conduction inside the KT was found in all ( 
T he Koch triangle (KT) is an important anatomic area of the right atrium (RA) where the compact atrioventricular (AV) node and the slow and fast pathways are located 1, 2 ; therefore, it is a crucial area for initiation, maintenance, and ablation of AV nodal reentrant tachycardia (AVNRT). Several authors investigated the propagation of the sinus impulse into the KT, obtaining different results. Jackman and colleagues proposed that the Eustachian valve and its anterior extension, the tendon of Todaro (TT), form a continuous line of block that could account for the hypothesized inferosuperior (posteroanterior) KT activation. 3, 4 On the other hand, McGuire et al, 5 using a high-resolution mapping of the AV junctional area, reported that in the majority of patients, sinus rhythm activation approaches the KT from the anterior limbus and then spreads posteriorly so that the apex of the triangle is activated before its base. No conduction block was demonstrated at all by these authors, but an area of bunched isochrones, indicating a zone of slow conduction (SC), was identified when the impulse propagation moved inside KT toward the coronary sinus ostium (CSO). Sinus impulse propagation inside the KT, however it happens, generates multicomponent potentials referred to as slow pathway (SP) potentials, which are target sites for SP catheter ablation. 3, 6, 7 Nevertheless, the exact origin and significance of these potentials are not perfectly known because they are found in humans and animals without arrhythmias. 8 
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The discordant and inconclusive results obtained by the previously mentioned studies can be explained, at least partially, by the use of conventional mapping to record the electric activity inside the KT 3, 6, 7 and by the use of unipolar recording alone. 5 For these reasons, the present study used an electroanatomic mapping system (CARTO XP System; Biosense Webster; Diamond, CA) to obtain a better anatomic and electric reconstruction of the KT and a detailed evaluation of both bipolar and unipolar electrograms recorded in this area. The aims of the present study were to (1) observe the propagation of the sinus impulse in the RA and, in particular, the KT to determine the conduction velocities (CVs) and the wavefront activation; (2) find out the origin, distribution, and timing of the SP potentials recorded in the KT and verify the presence of a conduction block at the level of TT; and (3) evaluate the presence of any difference in the aforementioned parameters between patients with and without AVNRT.
Methods

Patient Population
Thirty-two consecutive patients aged 18 to 75 years (Table 1) in sinus rhythm undergoing an electrophysiological study, an ablation procedure, or both in our electrophysiology laboratory between January and February 2009 were enrolled. No patients with atrial fibrillation or sustained ventricular tachycardia were included. All antiarrhythmic drugs were discontinued for at least 5 half-lives before the study. No patient was taking amiodarone. Any eventual ablation was performed after the study protocol was terminated. Written informed consent was obtained from all study patients.
Electroanatomical Mapping
A complete 3D mapping of the RA was performed, with particular attention paid to the KT and the presence of multicomponent potentials that were tagged on the map. A conventional 4-mm-tip catheter (NaviStar; Biosense-Webster) and a standard decapolar lead were positioned in the RA and in the coronary sinus (CS). A CS atrial signal, particularly proximal dipole, was used as the electrogram of reference to make uniform the local activation time (LAT) measurement.
For each patient, activation maps were performed during sinus rhythm with an accurate point-to-point acquisition of LAT and 3D coordinates, with a high density of points in the KT (Ն60 points for patient). Every acquired point was examined during offline analysis to guarantee the correct annotation of the LAT.
The LAT was calculated at the maximum value of the first sharp deflection of the bipolar signal 9 and was confirmed by unipolar electrograms where the LAT was defined as the steepest portion of the waveform negative deflection. 10 An offline analysis of isochronal and propagation maps also was performed. CVs of different regions of the RA (expressed in centimeters per second) were calculated as the propagated distance divided by the conduction time. 11 Propagated distance was evaluated on isochronal maps with curvilinear measurements orthogonal to the propagation waves, whereas the conduction time was considered the difference between the corresponding LAT of the points where the activation wave entered and left the recording area, respectively. SC areas were qualitatively evaluated by the crowding of lines in the isochronal maps or by narrowing of the red band in propagation maps. Giving a normal CV in the RA range of 77 to 115 cm/s, 12, 13 we arbitrarily defined SC as a conduction time of Յ80 cm/s, which is associated with continuation of conduction in the same direction (isochrones parallel to the zone of SC). A qualitative comparison between SC areas and low-voltage areas (Ն0.5 mV) was obtained by comparing the bipolar voltage map with the isochronal map.
Intra-atrial conduction block was defined as the presence of a time difference of Ͼ30 ms between 2 neighboring points (apparent local CV Յ7.5 cm/s) associated with a change in the propagation direction distal to the line of the block. 14 Moreover, the presence of a conduction block was confirmed by the recording of a line of double potentials, 15 by the appearance of a "color jump" on the isochronal maps, 16 and by observations derived from propagation and activation maps. The presence of collision between different wavefronts inside the KT was investigated on the propagation map; the collision points, joined by the line of collision (LOC), were tagged on the activation map.
Anatomic Landmarks and Dimensions of the KT
The KT is anatomically delineated by the Eustachian ridge (which contains the TT), by the membranous septum (as a part of the central fibrous body), by the septal insertion of the tricuspid valve (TV) leaflet, and inferiorly by the CSO so that it is, partially, continuous with the sub-Eustachian pouch (the area also known as the isthmus). 1 In our CARTO map reconstruction ( Figure 1A ), the proximal His-bundle potential recording site was regarded as the summit of the KT; the line connecting the proximal His with the superior margin of the CS and extending until the projection of the posterior margin (PM) was considered the superior margin (SM) of the triangle; the septal leaflet insertion of TV was considered the inferior margin (IM), whereas the PM of the triangle was represented by the tangent to the inferior edge of the CSO extending up to the IM anteriorly and to the SM posteriorly. In opening the TV on the CARTO map, we first delimited the plane of the valve connecting several nonseptal points with a balanced AV ratio (between 0.8 and 1.2). The septal aspect of the valve was initially automatically designed by the CARTO system and then manually modified to include all the electrograms found having a near-field atrial electrogram regardless the AV ratio. In every KT, 1 straight line was designed as the anatomic reference for the measurements in order to establish the relative position of the different local points; this horizontal virtual line (VL) linked the CSO (9 o'clock) and the TV (3 o'clock) and arbitrarily divided the reconstructed KT into 2 areas (upper and lower) ( Figure 1B) . Again, every distance and margin length was evaluated with curvilinear measurements. The KT area also was Data are presented as meanϮSD or n (%), unless otherwise indicated. AFL indicates atrial flutter; AVNRT, atrioventricular nodal reentrant tachycardia; COPD, chronic obstructive pulmonary disease; EF, ejection fraction; EP study, electrophysiological study; LA, left atrium; MR, mitral regurgitation; PVC RVOT, premature ventricular complex of the right ventricular outflow tract; TR, tricuspid regurgitation; WPW, Wolff-Parkinson-White syndrome.
calculated with the Erone formula (using as sides the IM, PM, and SM) designed with a special function of CARTO software.
Definition and Recognition of SP (Double or Multicomponent) Potentials
The presence and the distance from the VL of the following SP potentials were evaluated for each patient:
• Jackman potential (JP): low-frequency, low-amplitude component followed by a large-amplitude, high-frequency component. The high-frequency component generally has a late timing during sinus rhythm, typically after activation in the proximal CS 17 ( Figure 1C , bottom).
• Haissaguerre potential (HP): high-frequency, high-amplitude component followed by a low-frequency, lower-amplitude component 7 ( Figure 1C , middle).
• Intermediate potential (IP): multicomponent electrogram with 3 or more components in which high-frequency and both types (JP and HP) of low-frequency deflections are clearly discernible 5 ( Figure  1C , top).
SP potential distance from the VL was expressed as a positive value if the point was above the VL or as a negative value if the point was below.
Anatomic and Electrophysiologic Study Evaluated Parameters
The following anatomic parameters were evaluated to calculate the dimension of KT ( Figure 1A ): SM length, IM length, PM length, and KT area (absolute measurement and percent measurement relative to RA area). The following CVs were calculated outside and inside the KT ( Figure 2 ):
• CV between the sinus node and the His (SN-His).
• CV outside the KT along the septum and the PM of the CS (OUTSIDE-KT).
• CV inside the KT (INSIDE-KT) between the His signal and a point in the inferior part of KT above the LOC (only if the LOC could be found inside the KT).
• CV in the upper half of the KT (ABOVE-VL) between the His and an arbitrary point taken approximately 5 mm above the VL.
• CV in the lower half of the KT (BELOW-VL) between an arbitrary point taken about 5 mm below the VL and the LOC (only if the LOC could be found inside the KT).
• CV across the VL (ACROSS-VL) between the 2 points described before (immediately above and below the VL).
• CV between 2 points immediately above and below the LOC (ACROSS-LOC) (only if the LOC could be found inside the KT).
• CV between 2 points inside the KT below the LOC (BELOW-LOC).
The distance of the LOC with respect to the VL also was calculated and expressed as positive or negative values according to the point location above or below the VL, respectively.
The eventual presence and the type of SP potentials at the level of the LOC also were analyzed. According to the LAT definition, in evaluating JP, the high-frequency rapid component of the SP potential, and not the preceding slow component, was selected to define the LAT. Whatever the actual LAT, we also compared the mean values of the timing of the JP's first slow component to the mean LAT of HP and IP.
Statistical Analysis
Normally distributed continuous variables were reported as meanϮSD, whereas nonnormally distributed variables were reported as median (lower quartile to upper quartile; range). Categorical variables were reported both as absolute numbers and as percentages.
Comparisons between the AVNRT and no AVNRT groups were performed using independent samples Student t or Mann-Whitney U tests for continuous variables, where appropriate. Pearson 2 analysis or Fisher exact test were used for categorical variables, where appropriate. The distances of JP, HP, and IP to VL (normally distributed data) were first compared overall using 1-way ANOVA, and if the P value was significant, multiple comparisons between each potential measurement were performed with the Tukey-Kramer method. Comparisons of CVs between each recording site (nonnormal data) were performed using the Iman-Davenport T2 variant of the Friedman test as a nonparametric alternative to the ANOVA, and if the P value was significant, multiple comparisons between individual measurements were performed, taking into account multiple contrasts with a nonparametric equivalent to the Fisher least significant difference method, as previously described. 18 PϽ0.05 was considered statistically significant with all reported 2-tailed tests. All statistical analyses were performed using SPSS version 11.5 (SPSS Inc; Chicago, IL) and Stats Direct version 1.9.8 (StatsDirect Ltd; Altrincham, UK) software for multiple comparisons of nonnormally distributed variables.
Results
The mean acquired points of RA were 149Ϯ44; 79Ϯ21 of these were acquired inside the KT. The mean time of a complete RA mapping was 44Ϯ23 minutes.
Dimensions of the KT
The mean KT area was 34.4Ϯ8.9 mm 2 ( Figure 1A ). KT area, reported as percentages relative to RA area, was not different between patients with and without AVNRT ( Table 2) . Moreover, according to the histogram, a large interindividual variation in KT area was detected in the studied population (median KT/RA ratio, 6.3% [5.5% to 7.4%; 3.3%]) (Figure 3 ).
Activation and Propagation Maps of the Sinus Impulse in the RA and in the KT
Propagation and activation maps showed that during sinus rhythm, the earliest activation occurred in the sinoatrial node area ( Figure 4A ). Starting from this region, 1 wavefront spreads along the posterior wall and the crista terminalis while a second wavefront splits into 2 waves surrounding the superior vena cava ( Figure 4B ). These 2 waves arising from the second main wavefront join together in the septal wall, activating the septal area; simultaneously, the wavefront from the crista terminalis spreads laterally. Both wavefronts terminate in the RA isthmus ( Figure 4B through 4D) .
As far as KT is concerned, propagation and activation maps showed that the sinus impulse approached the KT through the main septal wavefront from the anterior limbus in an anteroposterior (superior to inferior) direction in all patients ( Figure 4E ). No conduction block was ever detected at the level of the upper limb of KT (TT) ( Figure 4F and 4G) . Apart from the wavefront approaching the KT from the anterior limbus, 2 other distinct wavefronts moving toward the KT could be observed. The first one, originating from the main septal wavefront, moved inferiorly along the atrial septum and turned around the PM of CS; the second one, represented by the atrial wavefront, moved anteriorly to the crista terminalis toward the Eustachian valve and the cavotricuspidal isthmus ( Figure 4D and 4E). These 2 waves coalesced below the IM of the KT (Figure 4F ), and then, the newly generated wavefront moved toward the KT ( Figure 4F ) and collided, in turn, with the wavefront activating the triangle in the anteroposterior direction ( Figure 4H ). The last collision always occurred at the level of the inferior portion of the triangle. In fact, the LOC always was located at the lower half of the KT at a mean distance of Ϫ7.2Ϯ5.8 mm from (ie, below) the VL. The KT then was activated in a superior-inferior direction with the exception of its lower area below the LOC, which was activated in an opposite direction (inferior-superior).
Accordingly, when calculating CV SN-His, OUTSIDE-KT, INSIDE-KT, ABOVE-VL, BELOW-VL, and ACROSS-VL, the wavefront propagation was superior to inferior, whereas when determining CV BELOW-LOC, the wavefront propagation was inferior to superior. Finally, CV ACROSS-LOC was actually a pseudo-CV because wavefront propagation was partially both superior-inferior and inferior-superior.
CVs in the RA and Inside the KT
Isochronal maps ( Figure 5A ) show that CV was qualitatively normal in all the RA except for the KT, where crowding of isochronal lines identified an area of SC. As shown in Table  3 , the CV measured in the RA but outside the KT (SN-His, OUTSIDE-KT) were similar and normal but significantly higher than the CV measured inside (INSIDE-KT, ABOVE-VL, BELOW-VL, ACROSS-VL, BELOW-LOC), all resulting in the defined range of SC. No differences were found among the CVs measured inside the KT, except for the ones BELOW-LOC that were significantly higher than the other CVs measured inside the KT. Qualitative comparison showed that in the majority (95%) of patients had low-voltage areas inside the KT matched with areas of SC.
SP Potential Distribution and Electrophysiologic Study Characteristics
A total of 97 HPs (in 100% of patients), 89 JPs (in 84% of patients), and 28 IPs (in 56% of patients) were found. Sixteen (50%) patients showed all 3 types of SP potentials; 11 (34%) showed only HPs and JPs, whereas 2 (6%) showed only HPs and IPs. Moreover, in 3 (9%) patients, only an HP was recorded.
The distribution of the different types of SP potentials in relation to the VL and their reciprocal position inside the KT is shown in Figure 6 . In the whole population, the mean distance from the VL of the HPs, JPs, and IPs was 2.6Ϯ5.1, Ϫ4.3Ϯ6.4, and 1.5Ϯ4.7 mm, respectively. HPs were significantly higher than JPs; on the other hand, the latter, in turn, was significantly lower than IPs. According to the data, HPs were more frequently recorded in the superior half, whereas JPs were more frequently found in the inferior half of the KT ( Figures 1A and 6) .
A JP was found on the LOC in all the 27 (84%) patients in whom a JP was found. In the remaining 5 patients, no specific potential was found on the LOC.
Setting the onset at the first slow component of the JP, the mean timing of this potential and that of HP were similar (within 5 ms) in 31 patients ( Figure 5B ). It was also coincidental with at least 1 electrogram recorded in the sinus septum area ( Figure 5B ).
Electrophysiological Parameters in Patients With and Without AVNRT
No differences in KT dimensions and area, in modality of activation of the RA and the KT, in the CV outside the KT (SN-His and OUTSIDE-KT), and in morphology and distribution of the SP were found between patients with and without AVNRT ( Table 2) . Patients with AVNRT showed a lower CV ACROSS-VL than those without AVNRT, although all the other CVs inside KT were not significantly different ( Table 2) .
Discussion
KT Anatomy and Dimensions
Determination of the KT dimensions and their individual variations is of great importance to achieve a successful ablation of SP with a low risk of complete AV block. The values of KT dimensions found in our study are in agreement 
Activation, Propagation, and CV in the RA and in the KT
There is general consensus regarding RA activation. In fact, the CARTO maps in the present study agree substantially with those obtained both by De Ponti et al 21 and by Harrild and Henriquez 13 and Chang et al 22 using computer models.
Activation of the KT is a controversial issue. In fact, conduction block at the level of TT in sinus rhythm described by some authors 3, 4 was not confirmed by others. 5, 22 The present study shows that in patients with and without AVNRT, no conduction block at the level of TT is detectable at all, and KT is activated in an anterior-posterior direction by the septal wavefront that crosses the SM of the triangle. Only the most inferior area of the KT below the LOC is activated in a posterior-anterior direction. The superior-inferior and the inferior-superior wavefronts activating the KT collide in the lower part of the KT below the VL.
Compared with the rest of the RA, CV was significantly lower and almost uniformly reduced in the KT, showing an area of SC. Only the CV below the LOC was higher, thus suggesting that this area was not only activated in a different direction (inferiorsuperior), but also had a higher CV compared with the other KT areas. These observations agree with the data reported by a previous intraoperative clinical study using a 60-point plaque electrode and a computerized mapping system. 5 CVs in the RA outside the KT was similar to those reported both by a computer model study in the human atria 13 and by an intraoperative multielectrode epicardial mapping study 11 ; it was faster than those reported in clinical endocavitary studies performed using both electroanatomic mapping 12 and fluoroscopic estimate of the distance. 23 Differences in patient age, 12 in the method of calculating CV, and in underestimation of actual CV due to the curvature of the atria can explain the different results among the studies.
SP Potentials
In agreement with previous studies, 5, 8 JPs in the present study were found more inferiorly next to the CSO, whereas HPs were found more superiorly between the His bundle and the CSO. IPs were always found in the transition zone between HPs and JPs. The observations derived from our results could open new scenarios in understanding the origin of the JPs. Propagation maps showed that because of the conduction delay in the KT, the septal wavefront bends around the CSO mouth before the JP recording site is reached by the wavefront coming from the anterior limbus, thus explaining why Table 2 .
the CSO is activated before the high-frequency component of the JPs. Moreover, the finding that the JPs generally were identified at the level of the LOC suggests that these potentials simply reflect the collision of the wavefronts activating the KT in opposite directions. This hypothesis is supported by the results reported by Konings et al 24 regarding the configuration of unipolar atrial electrograms during induced atrial fibrillation in humans; in particular, the unipolar electrograms recorded on their wavefront collision line are similar to the unipolar potentials we recorded at the LOC (JP type) ( Figure 1C ) in the present study. Besides, Haissaguerre et al 25 demonstrated that bipolar double potentials recorded during sinus rhythm in the RA septal area actually represent the result of the collision of 2 wavefronts. Moreover, they showed different degrees of fusion in multicomponent electrograms during atrial pacing that depended on variations of the pacing site. The low-and high-frequency components of the JP potential could be generated by colliding wavefronts coming from areas with different (lower and higher) CV (BELOW-VL and BELOW-LOC). In particular, the first component of JP could be related to an SC wavefront. An alternative explanation about the JP origin could be that the low-frequency component of the JPs was actually coincidental with the LAT of the HPs, so it could be considered a far-field signal caused by previous anterior-posterior activation in the KT of the deep atrial cells generating the high-frequency component of HPs 8 ( Figure 5B ). These results only partially agree with those reported by McGuire et al, 20 which demonstrated that the low-frequency component of JPs was actually a far-field signal caused by the depolarization of the sinus septum, that is, the region between the CSO and the inferior vena cava. In the present study, the first low-frequency component of the JPs was coincidental with the activation of the sinus septum, but it was also synchronous with the high-frequency component of the HPs ( Figure 5B ). It is probable that at the level of the JP recording site, a far-field signal was recorded more easily from the nearer HP recording site than from the sinus septum region. Probably only intraoperative mapping studies in humans also using subendocardial or left atrial endocardial electrodes could confirm the accuracy of these hypotheses and could explain definitively the origin of the JP. The present study findings seem to confirm those of previous studies, [5] [6] [7] [8] suggesting that the spatial relation between JPs and the SP ablation site seems to be a fortuitous coincidence, although JP may be a very useful marker for AVNRT ablation.
The present study did not add any further information about the origin of the HPs and the IPs and could not find a correlation between the different SP electrograms and successful ablation site in the patients with AVNRT. In fact, the modality of RF ablation was not randomized but selected according to the operator preference. The first site of RF ablation generally was selected at the level of the lowest SP potential near the CSO and far away from the His bundle recording site.
Electrophysiological Findings in Patients With and Without AVNRT
The presence of a dual AV nodal physiology alone cannot explain the genesis of AVNRT 26, 27 and does not imply the potential for AVNRT, considering that discontinuous AV nodal conduction curves are found in a large proportion of patients who have no evidence of tachycardias. 28 On the contrary, some patients with documented AVNRT have no apparent discontinuity in their recovery curve. 29, 30 Other electrophysiological features should be considered to explain AVNRT induction and maintenance. We found that the patients with AVNRT had a reduced CV in the central part of the KT compared to those without AVNRT possibly because of a higher degree of anisotropic conduction in this area 31 that could lead to a reduction in the wavelength. Starting and perpetuation of AVNRT, consequently, could be allowed. 32 
Study Limitations
The identification of HPs was based only on morphological criteria, and no pacing maneuvers were performed to validate their presence. However, although prior studies did use pacing techniques to validate SP HPs, 7 the specificity of these pacing techniques has not been established. Moreover, radio- Figure 6 . Scatterplot of the distances from the VL among patients. The HPs were on average (dispersion lines) significantly more distant from the VL than the JPs. Average IPs also were significantly more distant from the VL than JPs. Patients with AVNRT (F) showed similar distances from the VL compared to the patients without AVNRT patients (E) (see text and Table 2 ). AVNRT indicates atrioventricular nodal reentrant tachycardia. Other abbreviations as in Figure 1 .
frequency application at the site of the HP recording sites in patients with AVNRT was associated with appearance of junctional rhythm and followed by SP ablation or modification.
We arbitrarily determined the LAT as the point with the maximum value of the first sharp deflection of the bipolar electrogram. The methodology may work for the activation impulse with a rapid CV. It is not clear whether it can be used in the setting with multiple double potentials and fragmented electrograms, which may represent an SC or a blocking line. To determine the accurate LAT in these circumstances may be quite difficult, although the use of unipolar recordings could help to achieve a better definition of the LAT.
The size of the recording electrode used was 4-mm tip and 2-mm ring with 2-mm interelectrode spacing; therefore, the recording range of the bipolar electrogram was at least 8 mm in length. There could be considerable overlapping among the bipolar recording ranges. Although a unipolar recording always was used to confirm the LAT obtained with bipolar recordings, a smaller-tip electrode may have been required to determine a more accurate LAT in each bipolar recording site. Moreover, the size of the recording range of bipolar and unipolar electrograms may be too large for the dimension of KT, although several studies on mapping of KT have been made using a similar size of recording electrodes. 2, 7, 17, 33 Therefore, further studies using smaller sizes of the recording electrodes may be useful to confirm the results of the present study.
The CSO location was defined by fluoroscopy and impedance increase. A better definition of the CSO would have been achieved by using CS angiography, but it actually would have led to a higher complexity and longer duration of the study protocol.
We performed only a qualitative analysis between lowvoltage areas and SC areas. Quantitative analysis was not feasible in a rigorous way for technical reasons related to the possibility to correlate only CV between 2 bands of the isochronal map with the mean bipolar voltage inside 1 band. Finally, it is possible that in patients in whom no JP was found, anatomic features and difficulties in catheter mapping could have prevented the recording of an actually present JP.
Conclusions
In this study, we attempted to disclose some aspects regarding the activation of the KT and the timing and origin of the double and multicomponent electrograms. In particular, the results demonstrate the following:
• Sinus rhythm activation approaches the KT from the anterior limbus and depolarizes the KT in an anteriorposterior direction without any conduction block at the level of TT.
• During propagation inside the KT, the marked slowing of conduction recorded could account for the late timing of the second high-frequency component of the JPs that generally is recorded later than CS activation.
• The superior-inferior wavefront coming from the anterior limbus collides in the inferior portion of KT, with the inferior-superior wavefront originating outside the KT.
• The genesis of the JPs, although not perfectly known, could be explained by wavefront collision in the lowest area of the KT that may generate a low-high-type double potential. Alternatively, far-field recording by the mapping catheter of the earlier high-frequency component of HP could explain the genesis of the low-frequency component of the JPs. • The only difference between patients with and without AVNRT was a lower CV in the middle of the KT that could account for the genesis of the arrhythmia.
Further works are necessary to definitively determine the origin of the SP potentials in humans, although ethical reasons could prevent the execution of extensive intraoperative KT mapping similar to that performed in animals.
